) but has no effect on ethanol-induced were exposed to NPA and other agents for 10 min and assayed for luciferase activity 5 hr later ( Figure 2C ). NPA translocation ( Figure 1B) . NPA-induced translocation occurs within minutes, reaching a maximum at 10 min increases luciferase activity as effectively as forskolin. Spiperone blocks NPA stimulation of luciferase but has ( Figure 1D) ; the K M for half-maximal translocation is 1.6 Ϯ 0.5 ϫ 10 Ϫ9 M ( Figure 1E ). no effect on ethanol-induced luciferase expression; Rp- Figure 3A) . However, these subthreshold NPA or ethanol is markedly inhibited by overexpression concentrations together produce a striking synergistic of the dominant-negative ␤ARK1 minigene ( Figure 4B ). increase in PKA C␣ translocation and CRE-mediated This scavenger peptide also blocks synergy of PKA C␣ luciferase activity ( Figures 3A and 3B) . Importantly, the translocation ( Figure 4D ). synergistic increase in gene expression is as great as
The ␤ARK1 minigene could affect the function of other that produced by forskolin ( Figure 3B ). Synergy depends proteins because ␤␥ subunits bind to different amino on D2 and cAMP, because it is blocked by spiperone acid sequences (Hamm, 1998) . Therefore, we transand Rp-cAMPS ( Figures 3A and 3B Figures 4E and 4G ). BW A1434U inhibilease was not required for PKA C␣ translocation betion is most likely due to inhibition of A2 receptors, since cause preincubation for 2 hr with 1 M TTX, which we do not find evidence for A1 receptors in our NG108-inhibits release, was without effect (data not shown). 15 cell lines (see Discussion).
Synergy of PKA C␣ translocation occurs in primary hippocampal neurons at subthreshold doses of NPA (0.5 NPA and Ethanol Cause PKA C␣ Translocation and nM) and ethanol (25 mM) added together ( Figure 5D ).
Exhibit Synergy in Primary Hippocampal Neurons
Spiperone, PTX, BW A1434U, and QEHA prevent synPrimary hippocampal neurons express dopamine and ergy ( Figure 5D ). These data suggest that nontransadenosine receptors coupled to second messengers formed neurons also exhibit D2-and ethanol-induced (Goldsmith and Joyce, 1994; O'Kane and Stone, 1998). changes in PKA C␣ translocation and that synergy deWe used these cells to extend our findings to nontranspends on ␤␥ release and ethanol-induced accumulation formed neurons. Figure 5A shows that NPA or ethanol of extracellular adenosine. induces PKA C␣ translocation to the cytoplasm, neurites, and nucleus. Spiperone blocks NPA-induced Overexpression of ␤ARK1, a Dominant-Negative ␤␥ translocation but has no effect on ethanol-treated cells.
Scavenger 
